Objective. The purposes of this study were to describe the prevalence of modes of transportation to school and to identify socioeconomic correlates.
Introduction
Physical activity is important for healthy growth and development and can track into adulthood thus resulting in chronic disease prevention (Story and Neumark-Sztainer, 1999; Malina et al., 2004) . There are secular trends of declining physical activity among youth (Centers for Disease Control and Prevention, 1994, 1998) highlighting the need for opportunities for youth to be more physically active (Barnett et al., 2006; Malina et al., 2004) . Active transportation to and from school, such as walking, is one potential opportunity for children to be physically active (Sirard et al., 2005; Heelan et al., 2005) and may contribute to preventing excess weight gain (Rosenberg et al., 2006) . Proportions of children walking to and from school range from 4.2% to 25.0% (Sirard et al., 2005; Carlin et al., 1997; Ham et al., 2005; Martin and Carlson, 2005; Bricker et al., 2002; Salmon et al., 2005) , but only two estimates are based on large population-based studies (Ham et al., 2005; Bricker et al., 2002) . Findings have been inconsistent showing that boys are more likely to walk to school in comparison to girls (Merom et al., 2006) , but not always (Carlin et al., 1997; Bricker et al., 2002) , that younger children are more likely to walk to school (Martin and Carlson, 2005) , that older children are more likely to walk to school (Merom et al., 2006; Bricker et al., 2002; Ham et al., 2005) , and that Hispanic and/or Black children are more likely to walk to school (Bricker et al., 2002; McDonald, 2007) . 
Methods
Data for this study were from the 1999 Quebec Child and Adolescent Health and Social Survey (QCAHS), which is a representative population-based community survey that sampled 3613 youths in the province of Quebec, Canada aged 9, 13, and 16 years old (Paradis et al., 2003) .
Sampling
The QCAHS was a multistage, stratified, cluster sampling survey. The sampling frame consisted of the 1998 to 1999 Quebec Ministry of Education student roll, which contains name, date of birth, home address, and school attended of all students in Quebec. Independent samples were drawn for each age group. Response rates to the student questionnaire among the 9, 13, and 16 year olds were 83.4, 79.2, and 77.6%, and 70.1, 68.8, and 63.7% for the parent questionnaire (Paradis et al., 2003) .
Ethics approval was obtained from the ethics committees of the Direction Santé Québec of the Institut de la statistique du Québec, the Ministère de l'éducation du Québec, and Ste-Justine's Hospital. Signed informed consent was obtained from parents and youths.
Variables
Socioeconomic data included sex, age, 1998 family income in Canadian dollars (CAD), and parents' birthplace. Schools were categorized as being located in an urban area if they were situated in one of Quebec's six Census Metropolitan areas designated by Statistics Canada (http://www.statcan.ca/) and in a rural area otherwise. Students were asked which mode of transportation to and from school they used most often. Response options were: school bus, walking, public transit, motor vehicle, or multiple modes of transportation. Copies of the questionnaires and data collection forms are available on the website of the Institut de la statistique du Québec (http://www.stat.gouv.qc.ca/ publications/sante/enfant-ado_pdf.htm#questionnaires).
Data analysis
Estimation of the proportions of participants using different modes of transportation was weighted for design effects (Paradis et al., 2003) and then stratified by age, gender, urban vs. rural setting, 1998 household income, and parents' birthplace. Chi-square tests were performed to test for differences across strata.
Results
Descriptive statistics for the 3613 students who responded to the survey appear in Table 1 . Overall, the sample was evenly divided across age and sex categories. About 60% of respondents lived in urban areas, one quarter had family incomes below $30,000 (CAD), and just over 10% were offspring of at least one parent who was born outside of Canada. Use of different modes of transportation to school was as follows: walking = 23.3%, using public transit = 8.5%, taking school bus = 46.2%, driven by motor vehicle = 9.0%, or multiple modes = 12.1%.
Modes of transportation to school were associated with socioeconomic and demographic factors (see Table 2 ). Higher percentages of nine year olds walked (χ 2 = 317.10, p ≤ 0.01) or were driven by car (χ 2 = 70.14, p = 0.03) to school in comparison to 13 and 16 year olds. Higher proportions of the two older age groups used public transportation (χ 2 = 141.38, p b 0.01) and took the school bus (χ 2 = 142.07, p b 0.01) in comparison to 9 year olds. The proportion of 13 year olds who used multiple modes of transportation was significantly higher (χ 2 = 7.20, p b 0.05) than otherwise. Greater proportions of boys indicated that they walk to school in comparison to girls (χ 2 = 4.19, p b 0.05). The proportions of urban students who walked (χ 2 = 7.67, p b 0.01), take public transportation (χ 2 = 199.08, p b 0.01), and who were driven (χ 2 = 42.19, p b 0.01) were higher in comparison to rural students. Conversely, the proportion of rural students who take the school bus to school (χ 2 = 178.31, p b 0.01) was larger in comparison to urban-dwelling students. The proportion of students who walked to school was significantly higher among those whose income was less than $30,000 (χ 2 = 45.45, p b 0.01). The percentage of students who used public transportation (χ 2 = 16.48, p b 0.01) was significantly lower among the students who had a household income between $30,000 and $60,000 in comparison to the higher and lower groups. The proportion of students who were driven to school was significantly higher among students whose 1998 household income was greater than $60,000 in comparison to lower two income groups (χ 2 = 55.62, p b 0.01). Proportions of students who walked (χ 2 = 8.02, p = 0.03) and took the school bus (χ 2 = 62.88, p b 0.01) were highest among children whose parents were born in Canada in comparison to children who had at least one parent born outside of Canada. Finally, proportions of students who take public transportation (χ 2 = 99.46, p b 0.01), are driven by car (χ 2 = 26.16, p b 0.01), and use multiple modes of transportation (χ 2 = 10.29, p b 0.01) to school were significantly higher among children whose parents were not born in Canada.
Discussion
The purposes of this study were to establish the proportion of children who walked, used public transit, were driven in a school bus or vehicle, or used multiple transportation modes to school and to identify socioeconomic correlates. We observed that 40.3%, 15.2%, and 13.0% of 9, 13, and 16 year olds walked to school. In comparison, a 2001 American nationwide study showed that 17% of 5-18 year olds walked to or from school at least once during a usual week (Martin and Carlson, 2005) . Another study using a representative population-based sample in Georgia established the proportion of 5-15 year olds engaging in active commuting to be less than 5% (Bricker et al., 2002) . Furthermore, 48.9% and 43.3% of this same sample took the school bus or were driven to school. Although these estimates appear to vary widely, it should be noted that methodologies differed substantially and classification of who walks to school were different. Moreover, estimates from existing studies are pooled across settings differing in urbanization which is likely linked to influential determinants such as of neighborhood safety, availability of public transportation, topography, and climate (Martin and Carlson, 2005; Merom et al., 2006) . This study's main strength is that it is a representative population sample, generalizable to Quebec, yielding valid proportion estimates of students using various modes of transportation to school. However, the current study does not account for the travel distance between home and school nor for weather variations across seasons, which are substantial in Quebec. Also, the response options did not include alternative modes of transportation such as cycling, skateboarding, or rollerblading.
The study findings indicate that more systematic observation of modes of transportation to school has relevance for local population surveillance and cross-settings comparisons. Researchers and public health practitioners can determine if target populations are using active modes of transportation to school and establish public health goals for active commuting among youth.
